I. INTRODUCTION
Policy discussions increasingly envision a role for private actors in a wide variety of governance contexts. 1 Growing awareness that industry actors and nongovernmental organizations play vital leadership roles in the development of law and policy call traditional notions of the government as a unilateral decisionmaker into question. 2 Environmental law is a particularly fertile ground for studying public-private approaches. 3 Collaborative from oil and gas extraction to exploitation of mineral rights, reciprocal use of private roads to conservation of endangered species. Yet, we know little about the conditions under which contractual regimes are likely to emerge, and even less about their substantive content or normative desirability.
The need for contract-or some form of governance arrangement-to control landscapes emerges from tension between manmade property divisions, such as land parcels, and natural resources. 8 Legal discussion about land operates almost exclusively through the construct of property, in which land is divided and owned. 9 Chopping land into neat bundles serves human purposes by reducing conflict and encouraging investment through the establishment of entitlements and boundaries. However, the property paradigm that divorces land from landscapes also imposes costs on those seeking to govern large-scale natural resources that cannot be constrained into neatly defined lines. 10 As a result, areas of shared public-private control emerge. 11 Landscape-level resources are often imagined to be controlled almost entirely by agencies operating under state and federal laws. 12 Yet, the majority of American lands, and the natural resources upon them, are privately owned. Effective resource management thus requires participation by private parties. Land itself is managed on a parcel-by-parcel basis, but resources can seldom be effectively managed, exploited, or conserved in the same way. Synergistic uses produce more effective resource outcomes than competing or conflicting uses on a parcel-by-parcel basis. Transaction costs subsume smallaquifers, floodplains, oil and gas reservoirs, river basins, wildlife habitats, scenic vistas and geological formations, and wildfire landscapes. 10. Natural resources scholars have long described the tension between land demarcations for the allocation of property and goal of large landscapes for goals such as wildlife diversity. Schutz, supra note 8, at 650-51 (noting that although the legal construct of property has benefits, it also has negative consequences for wildlife diversity and economies of scale).
11. One can imagine these areas of overlapping public-private control as a form of semi- 12. This is often involved but not true in other places and not always in the same way-e.g., Europe with parks, South Africa with wildlife, and Australia with fire. scale attempts to monetize resources. Conservation, preservation, recreation, and wildlife resource management operate best when there is a single, cohesive landscape-level management approach. The need for coordination among private actors gives rise to private bargaining, which can be understood in part as a system of private ordering. 13 Private bargaining leading to contractual arrangement is one form of governance for landscapelevel resources crossing multiple property lines. 14 We examine how laws, landowner-resource-use preferences, and transaction costs affect the choice of a governance mechanism to manage landscape-level resources. We provide an overview of several areas in which contractual arrangements govern resource management, including: groundwater, oil and gas, wildlife, marine fisheries, scenic landscapes, and conservation. Then, we turn towards exploring the conditions under which private contacting emerges. 15 A series of case studies of the various contractual arrangements used to manage wildfire illustrate that the homogeneity of resource use among landowners, low transaction costs, and laws that favor individualistic outcomes promote the use of contracting as a resourcemanagement tool. These observations suggest that contracting is most difficult when land is fragmented and land uses are heterogeneous among landowners. Yet, this is precisely the setting in which the use of contract can be most important to effective resource use and conservation. We conclude by suggesting that law can promote contracting under such conditions through agencies coordinating agreements among disparate landowners.
We proceed as follows. Part II overviews the legal regimes controlling American land disposition and resulting control over landscape-level resources. Part III provides an overview of the relative roles of law and contract in governing a variety of natural resources. Part IV examines the effect of land use homogeneity, transaction costs, and laws that have shaped contractual arrangements with regard to the resource of wildfire. A series of case studies illustrates the variety of contractual arrangements that can emerge to govern landscape-level resources. Part V suggests that contributing to the relative 13 . See F.A. Hayek, The Use of Knowledge in Society, 35 AM. ECON. REV. 519, 524-27 (1945) (discussing how limited knowledge of relevant facts impact actors in the market).
14. Our focus is on resources that span multiple property lines, and the arrangements among landowners to control those resources. There are, of course, parcel-specific contractual arrangements, such as easements or timber sales involving a particular tract of land, which may be unilaterally entered into by a single landowner. For a discussion of the potential for private ordering to give rise to positive outcomes in natural resource contexts, see Elinor Ostrom & Xavier Basurto, Crafting Analytical Tools to Study Institutional Change, 7 J. INSTITUTIONAL ECON. 317, 319 (2010) (suggesting that resource users may achieve better economic and equitable outcomes in managing resources relative to top-down resource management).
15. We leave several vital questions unanswered. There is much to be done in studying the efficiency of contracting relative to other forms of governance, the inclusiveness of contracting of stakeholders not party to the agreement, and the general normative desirability of contracting-and public-private partnerships generally-relative to traditional, state-centered governance regimes. degree of government versus private control depends, at least partially, on the heterogeneity of the parties, the initial allocations, and the value of resources. Part VI briefly concludes.
II. LANDSCAPE GOVERNANCE

A. CONTRACT AS A MECHANISM FOR PUBLIC-PRIVATE ENVIRONMENTAL GOVERNANCE
Environmental governance is increasingly characterized by publicprivate approaches, in which state actors collaborate with non-state actors to decide how to use and conserve resources. 16 New governance and collaborative environmental management literatures are increasingly focused on evaluating whether public-private partnerships are more inclusive and effective than top-down government control of resources and resource use. 17 Examples of expanded roles for private actors within environmental law abound. Bottom-up approaches to resource management emphasize governance by users, who presumably have superior knowledge of resource conditions relative to bureaucrats. 18 The role of private insurers in creating risk-based pricing reduces accidental environmental harm by prompting owners to replace equipment. 19 Agency engagement with stakeholders early in rulemaking processes can reduce the risk of litigation and enhance the amount of information on which rules are based. 20 In sum, environmental governance is increasingly envisioned as premised upon shared roles and responsibilities for public and private actors.
The mechanisms for achieving public-private control vary. Sustainability certifications, 21 communal ownership regimes, 22 and stakeholder involvement in non-judicial dispute resolution processes 23 provide a few examples of available techniques. This project focuses on a particular mechanism for facilitating public-private partnerships: contracts. Contractual control over environmental metrics and natural resources can be used for private disposition, use, management, and conservation of resources.
Contracts are often overlooked as a tool for creating public-private partnerships for environmental governance. Unlike rulemaking, contractual arrangements-including those that agencies enter into with private partiesrarely involve notice in the Federal Register or public notice and comment periods. Contracts are seldom stored in central, publically accessible repositories, and may be subject to confidentiality provisions. Contracts between private parties alone-as among a group of landowners, or between a landowner and insurer-are more secretive and less accessible still.
Despite being frequently overlooked, contracts play a crucial role in governing landscapes. Contracts are relatively easy to form, inexpensive, durable, and subject to reduced scrutiny relative to other governance techniques. 24 Contracts can involve a single parcel of land or many parcels of land in a particular geographic area. Further, contracts can be solely private in nature (as between private landowners) or include both public and private entities (as with a contract between an agency and adjacent private landowner). For reasons outlined below, we focus specifically on contractual arrangements designed to control landscape-level resources.
B. LANDSCAPE-LEVEL RESOURCES
Imagine the owner of a small mountain cabin on a one-acre parcel of land. She values waking up to a beautiful mountain view and a taking a long hike each day. The value the cabin owner derives from her land is dependent upon the landscape-level resources of scenic viewsheds and recreation. Because her individual parcel is too small to provide these resources, the landowner depends upon synergistic uses of adjacent parcels. This landowner's preferences would likely be satisfied if she lived adjacent to a national park-a large public landholding devoted to scenic and recreational uses. The cabin owner would be disappointed, however, if landowners engaging in commercial timber harvest, which conducted large, noisy logging operations and strictly enforced property boundaries against trespassers, owned the adjacent parcels.
24. This is not to say that contracts are a perfect form of governance. The very factors that incent parties to enter into contract-fewer parties to consider, lack of public participation, secrecy-raise concerns about stakeholder participation and environmental justice. These concerns are heighted in contracts entered into by agencies. Property law has long acknowledged that conflicting land uses can diminish the utility each landowner derives from her land. 25 Competing uses of natural resources can also lead to conflict. 26 Competition can arise over use of a single resource, as with many farmers who each want a large share of water from the same river for their crops. Competition also arises over deciding which among many resources overlapping a single landscape should be maximized. 27 Examples of conflicting natural resource uses abound. Snowmobiling-a popular and lucrative use of the recreational resourceconflicts with preservation, conservation, and wildlife resources. Conversely, protecting the wildlife resource through the designation of critical habitat through the Endangered Species Act may hamper commercial resource extraction, such as mining or timber operations.
Overcoming natural resource conflicts can reduce resource waste, produce scientific advantages to plant and animal species, 28 and reduce the transaction costs associated with resource exploitation by creating economies of scale. Maximizing the value of the natural resources on one's own land often benefits from having neighboring landowners who share similar approaches towards natural resources, such as a preference for use over conservation, or vice versa. Although the land parcels remain distinct, resource uses may be grouped across parcels to garner the benefits of synergistic resource uses. 29 28. Sarah Jane Keller, Landscape-Scale Conservation Gains Ground, HIGH COUNTRY NEWS (Nov. 15, 2014), http://www.hcn.org/articles/landscape-scale-conservation-gains-ground?utm_source =wcn1&utm_medium=email (noting that consolidating parcels into landscape-level holdings "should also make managing ecosystems to sustain at-risk species like spotted owls, grizzly bears or lynx less challenging").
29. We are unaware of an empirical project assessing the extent to which resource uses are grouped across land, although we posit that such groupings may be likely because of the about noisy chainsaws if they, too, are harvesting timber. Use-driven landowners garner economies of scale, which they could not realize independently, from shared infrastructure. 30 Shared geographical proximity of many resource users allows for consolidation of efforts to defend against laws restricting resource use and lobbying government for favorable policies.
Conservation-driven landowners also accrue well-documented benefits from assembling resources across parcels. Environmental non-governmental organizations, such as the Nature Conservancy, are prioritizing land purchases that bundle historically fragmented land parcels into a single holding. 31 Doing so provides organizations with the ability to manage wildfire at the landscape level. 32 Wildlife requires thousands of acres of contiguous habitat. Recreational activities, like hiking or rafting, benefit from large swaths of land. Individual landowners clearly benefit from assembling resources into groupings larger than individual landholdings. Public goods, such as conservation or preservation, may also accrue when resources can be managed at the landscape level.
Coordinating complementary resource use at the landscape level requires, however, a coordinated approach across individual land parcels. Many natural resources, which we term "landscape-level resources," extend over hundreds or thousands of acres. Landscape-level resources are often larger than individual private land holdings. economic benefits that likely drive from the economies of scale of similar resource use across land parcels.
30. Bradshaw Schulz, supra note 5, at 2541 (noting that timber landowners enter into cooperative road sharing agreements and work together to prevent trespassing and put out wildfires).
31. Keller, supra note 28 (discussing a nature conservancy purchase of 47,921 acres of land in Washington and 117,152 acres of land in Montana).
32. Id. ("Having a cohesive plan for those lands will make it easier to do forest thinning or prescribed burns on a scale that could stave off catastrophic wildfires, for example."). The majority of American lands are privately owned. Natural resources are typically, although not exclusively, bundled into ownership of the physical land parcel unless intentionally separated from it. 34 Landowners own the natural resources on their land, and-as a default, subject to restrictions outlined below-may use the natural resources on their land as they see fit. This sense of control over the land and resources on it is perhaps the most appealing aspect of property ownership: "complete master[ship], complete self-direction, and complete protection from the whims of others." 35 Unilateral control sharply contrasts, however, with the economics of maximizing resource use.
Effective resource management typically requires consolidating control over landscape-level resources into a single unit of control that governs many 33 individual landholders, 36 each of whom likely begins with varying views on the "best" use of their land and the resources on it. Absent single ownership of a large, uninterrupted parcel of land, 37 resources must be assembled to garner the benefits of landscape-level control. 38 Resource restrictions hampering landowners' unilateral decisions to use, protect, or sell come from both public and private sources. Government regulation regularly affects the default ownership rule of control over natural resources on private land. Examples abound, such as laws preventing capture of wildlife or subjecting commercial timber harvest activity to environmental review. Regulation can also require that resources be used against a landowner's protests, as with force-pull regimes that allow oil companies to extract oil over individual landowner objections.
Private regulation similarly impedes landowner discretion over the natural resources on private land. Today, many privately held lands are subject to legally cognizable non-ownership interest in the management of those lands, as with lenders holding land mortgages, insurers of the resources on the land, and shareholders of lands held by corporate forms. More broadly, the general public has a quasi-cognizable interest in the management of land, as with neighbors who seek nuisance abatement on land they do not own, local governments that zone land under police powers, and environmental nongovernmental organizations that seek to manage activities on privately owned land under the public trust doctrine. 39 regulators-including merchant groups, nongovernmental environmental organizations, and insurers-exert considerable control over landscape-level resources.
Through the use of contracts-legally enforceable promises between parties-these groups govern landscape-level resources. Contracting for control of landscapes can take many forms: "land trusts, conservation easements, cooperative agreements on private lands," 40 communal ownership with bottom-up management, 41 sustainability certifications, 42 or insurers as regulators. 43 In other words, private actors also constrain and guide the use of natural resources on private land.
Government action might be seen as the obvious mechanism for consolidating control over a natural resource at the landscape-level. The value of centralized control is well recognized in legal doctrines ranging from emergency control in the case of fire to the coercive state power necessary to construct "long and skinny" public-good-producing resources-such as highways and power lines. 44 Despite the frequent need for, 45 and benefits of, unilateral government control of landscape-level resources, there are limitations to this approach. 46 Further, shifting political priorities have historically contributed to land fragmentation, complicating the potential for contract to control landscape-level resources. 46. One barrier is citizen resistance to state control. This summer, cattle ranchersadvocates for maximizing the grazing resource on public lands-mounted a well-publicized protest against grazing policies of the Bureau of Land Management. The Cliven Bundy Standoff: Cowboys v Feds, ECONOMIST (Apr. 26, 2014), http://www.economist.com/news/united-states/ 21601298-misguided-insurrection-revives-old-debate-about-land-west-cowboys-v-feds. western lands. 47 As public values shifted towards preservation and conservation, laws were adopted to facilitate public ownership of land and government control over landscape-level resources. Contracting among private parties has remained a constant against the changing backdrop of law, facilitated to varying degrees by judicial and agency intervention. Today, a thicket of overlapping common law doctrines and statutes developed at the local, state, regional, and federal level governs landscape-level resources. 48 Relevant legal rules are derived from legislation, common law, and executive and agency controls.
C. GOVERNMENT MANAGEMENT OF LANDSCAPES
Legislation
The Constitution authorizes Congress to govern public lands under the Property Clause. 49 Congressional control over natural resources is generally derived from the Commerce Clause. 50 Congressional priorities have shifted over time, but the laws governing public lands and natural resources are rarely repealed, leaving thousands of statutes on the books governing public natural resources. 51 The fragmented ownership of the American landscape is largely the result of 19th century land-disposition policies designed to privatize western lands. After independence, the original colonies ceded land to the federal government. Congress passed a series of laws designed to control and privatize western lands, including rewarding war veterans with land grants and honoring grants made by previous governments during land acquisitions.
In 1785, the Land Ordinance created the survey system, dividing land into square townships-36 sections of one square mile (640 acres) each. 52 In 1812, Congress created the General Land Office, which became responsible 47. Private parties, too, have incentives for dividing land into smaller ownership parcels. The focus on government land division in this section is largely about the timing of government land disposition, which was prior to the settlement of western lands and thus before governance institutions had time to develop. Consequently, local norms tended to develop (as with mineral claims and the rule of capture) and were later codified into law. We are indebted to Christine Klein for this observation. for public land surveying. 53 From 1862 to 1872, Congress granted railroads land in a checkerboard pattern, alternating railroad land with expected homestead plots. 54 Sections 16 and 36 in each township were allocated to the states, the proceeds of which were required to be used for public education.
Miners dug ore containing precious metal from government land without paying for the land or compensating the government for the ore. 55 Far from the reaches of Washington, D.C., miners created private rules governing possessory rights, which Congress eventually adopted into law 56 and the Supreme Court recognized as property rights. 57 The doctrine of congressional acquiescence in the mining cases expanded to include other natural resources, including water, grazing, and recreation. 58 Beginning in the late 1800s, congressional priorities shifted from privatization of western lands toward reserving large portions of land conservation. 59 Congress created national parks, authorized the President to withdraw national monuments 60 and wildlife refuges, 61 and designated recreation areas. 62 Approximately 170 million acres in the continental United States, unclaimed by homesteaders, were withdrawn into federal control and transformed into grazing districts. 63 The 1934 passage of the Taylor Grazing Act largely marked the end of disposition of land in the continental United States. 64 as public lands in 1980. 65 Each of these actions reflected a shift in law to preclude fragmentation and privatization of landscapes.
More recently, Congress has acted to exert federal control over landscape-level resources including wilderness, 66 rivers, 67 coastal zones, 68 air, 69 waterways, 70 and wildlife. 71 Many of these laws exert federal control over resources that exist on privately held land. Recent legislation reflects shifts towards public-private approaches towards managing landscape-level resources. For example, Congress enacted the Collaborative Forest Landscape Restoration Program in 2009. 72 The program provides $40 million in funding per fiscal year to pay up to 50% of collaborative projects designed to promote forest restoration on a landscape level. 73 Crucially, the program adopts an approach in which public and private landowners develop and implement projects through collaborative processes. 74 
Common Law
Roman law and English common law doctrines influenced colonial-era land policies, including the public-trust doctrine, although European land ownership patterns were vastly different than the undeveloped American landscape. 75 The British Crown granted land to companies, which the colonies then assumed around the time of the Revolution. 76 Later, western lands were ceded to the federal government. 77 Roman and English law also influenced numerous common law doctrines governing landscape-level resources. 78 Common law developed by American courts-the Constitution does not explicitly grant authority to courts over land, but courts are nonetheless important in interpreting agency action under various statutory provisionsplays a vital role in management of land and resources. Litigation to resolve natural resource disputes have developed legal doctrines, as with the "rule of capture" in oil and gas law. Hard rock mining and environmental statutes are essentially codifications of judge-made common law. 79 Principles from other discrete areas of law-such as contract law governing agreements made between parties or tort law allocating liability-play sizeable roles in controlling landscapes.
Executive and Agency Control
Since colonial times, the sovereign has exercised control over many natural resources at his discretion. 80 Today, administrative agencies located within the executive branch-such as the Bureau of Land Management and United States Forest Service-administer laws enacted by Congress. For example, when Congress designates a national park, the National Park Service, a federal administrative agency, oversees the park. Agencies promulgate regulations that translate statutes into policy. Within the confines of statutory language, agencies have considerable discretion to develop polices with sweeping influence on land management.
Agencies are incorporating public-private approaches towards landscape management. For example, in 2009, the Bureau of Land Management established the National Landscape Conservation System ("System") "to conserve, protect, and restore nationally significant landscapes that have outstanding cultural, ecological, and scientific values for the benefit of current and future generations." 81 The System includes national monuments, national conservation areas, wilderness study areas, national scenic trails, components of National Wild and Scenic Rivers Systems, and components of 78 the National Wilderness Preservation System, along with areas designated by Congress to be administered for conservation purposes. 82 In 2009, the Secretary of the Interior issued an order launching Landscape Conservation Cooperatives to form regional networks 83 to coordinate management responses to climate change on a landscape-level basis. 84 The Secretarial Order noted:
Because of the unprecedented scope of affected landscapes, Interior bureaus and agencies must work together, and with other federal, state, tribal and local governments, and private landowner partners, to develop landscape-level strategies for understanding and responding to climate change impacts. 85 Landscape Conservation Cooperatives are designed to serve as organizing bodies for resource managers and scientists representing a broad array of public and private entities within a particular landscape region. 86 
III. EXAMPLES OF LANDSCAPE-LEVEL RESOURCES
This Part overviews various landscape-level resource types, including: wildlife and marine fisheries, underground landscapes (oil and gas, and groundwater), and fixed landscapes including scenic and recreational landscapes.
A. BIOLOGICAL LANDSCAPES: WILDLIFE AND MARINE FISHERIES
For wildlife resources, the landscape is the territorial or habitat requirement of an animal population, or potentially a group of populations. 87 For hunter-gatherer societies, only a landscape's wildlife asset was valuable, so that ownership was defined over the landscape. Bison hunting cultures are a prime example. 88 In the historical development of the United States, however, ownership has been primarily over small-scale assets, thus initially resulting in open access for many populations. The primary development has been for states to assume primary control over the wildlife landscape, with the exception of endangered species, which are subject to federal control. In cases where wildlife extends beyond state borders, there have been compacts and other interstate agreements. The fullest example of this is the creation of flyway councils for migratory waterfowl. 89 For populations whose territory extends beyond state borders, the councils create governance regimes that operate at a landscape level rather than according to arbitrary state boundaries. When the state of Missouri challenged the federal government's authority to regulate migratory birds, Justice Holmes found:
To put the claim of the State upon title is to lean upon a slender reed. Wild birds are not in the possession of anyone; and possession is the beginning of ownership. The whole foundation of the State's rights is the presence within their jurisdiction of birds that yesterday had not arrived, tomorrow may be in another State and in a week a thousand miles away. 90 In other settings, private control has emerged over the wildlife landscape. This is most notable in Great Britain (and continental Europe) and in South Africa. In Great Britain, the law developed to put most control in the hands of private landowners. This regime reflects a situation where the habitat requirements for most wildlife are small compared to the private holders' requirements for non-wildlife assets. 91 The pathway to private wildlife control is different in South Africa, where large populations were decimated in the 19th and 20th centuries and the government granted ownership of wild animals to private parties. This led to large-scale contracting for landscape control and the reestablishment of wild populations. 92 The only comparable result in the United States is for bison, which are treated as domestic animals so that landowners can gain from contracting for large bison landscapes. A number of public-private contracting approaches to wildlife management have emerged, as with Candidate Conservation Plans under the Endangered Species Act. 93 The landscape for marine fisheries is similar to wildlife in that the territorial expanse tends to be at a large scale. 94 The difference is that there generally is not a related small-scale asset over which private parties have control. In general, large landscape claims on marine assets were not enforceable. Open access exploitation became the rule. In many cases during the 20th century, common property regimes emerged to effectively control the fisheries landscape. The most famous of these are the so-called lobster gangs of Maine. 95 Lobster gangs acted under a series of norms governing behavior not contemplated by the law. 96 Law has influenced private contracting in the marine landscape in several ways. The establishment of the 200 nautical mile United States Exclusive Economic Zone was a first step in limiting open access. 97 Antitrust law seems to have had the effect of limiting private contracting for many inshore fisheries throughout the United States. 98 Antitrust law has enjoined the exclusive practices of fishing groups since the 1930s. But, because these groups often limited open access exploitation, they were thus likely serving a conservation purpose.
B. UNDERGROUND LANDSCAPES: OIL-GAS AND GROUNDWATER
Large-scale underground assets, such as hydrocarbon reserves and groundwater aquifers, provide another example of landscape-level resources. In the 19th century, both resources were often subject to open access over exploitation because the common law doctrine of ad coelum was coupled with relatively small-scale landowners. Under the ad coelum doctrine, surface owners have the right to exploit underground resources regardless of the underground connectivity of those resources. 99 In the case of oil and gas, this led to the "rule of capture" doctrine, which emerged in all oil-gas states. 100 This quote from a Pennsylvania judge is typical:
[E]very landowner or his lessee may locate his wells wherever he pleases, regardless of the interests of others . own oil and gas. He knows it is wild and will run away if it finds an opening and it is his business to keep it at home. This may not be the best rule; but neither the Legislature nor our highest court has given us any better. 101 Well documented is the waste from over-drilling and related inefficiencies during the oil industry's first half-century, as are the contracts that controlled underground reservoirs through the process known as unitization. 102 Contracting regimes often failed to incorporate large numbers of heterogeneous landowners. In response to this difficulty, states enacted compulsory unitization statutes, which forced non-signing parties into a unit using super-majority rules. 103 This legal innovation modified private contracting regimes to facilitate large landscape contracting.
In groundwater, the ad coelum doctrine led to a variety of outcomes. In some states, the doctrine of absolute ownership emerged. An illustration typical of the doctrine is Huber v. Merkel, a 1903 Wisconsin case that held a landowner has an absolute right to use the groundwater located under his land for any purpose, including malicious waste. 104 In this well-interference case, the courts affirmed the rule of capture (with reference to percolating water), holding that:
[T]he appellant had a clear right at common law, resulting from his ownership of land, to sink a well thereon, and use the water therefrom as he chose, or allow it to flow away, regardless of the effect of such use upon his neighbors' wells, and that such right is not affected by malicious intent. 105 Many doctrines and laws govern modern groundwater law across the states, including Texas's minority approach limit of malicious use. Despite many commentators' agreement that a landowner's ownership of water in situ is an illogical rule, Texas notably retains this doctrine, which was affirmed as recently as 2012. 106 Most states, however, rely on a reasonable use approach, with minority approaches including correlative rights and conjunctive management systems, in which rights are prioritized according to prior approaches. The success of private contracting under the absolute ownership 103. doctrine is not well studied as compared to the same issue in oil-gas (unitization). 107
C. THE SCENIC AND RECREATIONAL LANDSCAPE
The value of large scenic and geological landscapes-such as the Yellowstone Basin, the Grand Canyon, or Mount Rainier-suggest that ownership of the scenic asset should be defined in terms of the largest scale asset, or the landscape itself. In the United States, the dominant organizational form for such landscapes is federal ownership and control through the National Park System. Scenic landscapes are characterized by their public good output compared to resources discussed thus far. The laws governing federal land disposal in the 19th century made it extremely costly for private parties to capture the value of these large landscapes. 108 We discuss two examples-the Grand Canyon and Yellowstone-that illustrate this point and suggest how alternative laws might have generated a different landscapelevel resource-governance regime.
As noted above, 109 19th century land disposition laws tended to limit the size and uses for private claims to 640 acres or less, and to agricultural or extractive uses. 110 There simply was no legal mechanism to make private claims to large-scale scenic and recreational assets. Private parties, seeing the potential wealth and rents to be earned from scenic assets, attempted to create private landscape-level viewsheds. For example, railroads attempted to create a privatized Yellowstone Park with transportation and hotel monopoly to generate revenue. 111 Private contracting was not possible, so the private entrepreneurs used the political system to create a national park.
A private party similarly tried to privatize the Grand Canyon to profit from its scenic properties. In Cameron v. United States, the Court ruled in favor of the United States, which sought to enjoin Ralph Cameron from using a mining tract within the Grand Canyon National Monument (a designation 107. Economically, the well interference cases are the same for both assets and the rule of capture doctrine has the same economic incentives for overuse in water as it does in oil. later to become a national park) and to remove Cameron's buildings. 112 Cameron used the Mining Law of 1872 to claim land on the Canyon rim and developed a trail to the bottom that tourists could use for a fee. 113 Cameron had a livery stable and charged trail access fees for many years. 114 He used mineral laws to garner private gain from the land. 115 Cameron's action can be interpreted as an attempt to create control of the canyon landscape in the presence of law that clearly did not account for landscape-level privatization for scenic and recreational purposes. * * * The preceding discussion briefly overviews contracting's role in governing a variety of landscape-level resources. Below, we look more closely at wildfire, a subset of landscape-level resources, in which contract plays a role in management and use decisions.
IV. CONTRACTING TO MANAGE THE WILDFIRE LANDSCAPE
Several factors make wildfire a compelling example for more detailed case studies about the role of contract in landscape-level resources. 116 preventative, 119 suppressive, 120 and restorative 121 activities. As with the management of other resources, wildfire management is a controversial subject, with vigorous debate about the proper approaches to suppression. For these reasons, wildfire provides a useful example for further exploration of the factors leading to contractual regimes for resource management.
A. OVERVIEW OF THE CASE STUDIES
Based upon a body of previous research on wildfire, we hypothesize the following: conflicting property uses reduce the potential for neighbors to bargain to control private landscape-level assets. 122 We seek to explore the various contracting examples along the dimensions of landowner heterogeneity, transaction costs, relevant laws and levels of enforcement. We predict that when landowner incentives align and parties regularly transact with one another on a variety of matters, they can readily bargain to reach mutually beneficial wildfire prevention and suppression agreements. 123 As landowners become more heterogeneous and the transaction costs associated with bargaining grow, we anticipate that contract will play a less important role in the management of wildfire. Accordingly, government control of the wildfire resource is likely to have a direct relationship to increasing heterogeneity and transaction costs.
A countervailing consideration is land management agencies' increased focus on public-private partnerships, in which the government cooperates with stakeholders including extractive land users and nongovernmental organizations. 124 Given the mix of public and private landholding patterns, public-private partnerships are particularly well suited to ex ante wildfire risk reduction. Parties bargain with one another to agree to risk-reduction strategies, such as forest thinning and road construction. 125 These negotiations take the form of public-private governance bodies that operate 119. Preventative activities are those designed to reduce the risk of catastrophic wildfire, and include activities such as: building roads and helipads to provide access to remote areas in case of fire, thinning trees to reduce forest density, and creating fire patrols to promote early detection of fire starts (which, in turn, leads to earlier suppression).
120. Suppressive activities refer to those actions taken to control or extinguish wildfire after fire begins, and include water drops onto wildfire, developing fire lines or firebreaks, and backfire.
121. Restorative activities are designed to repair perceived damage caused by wildfire, such as preventing erosion or replanting trees. These activities begin after the wildfire is extinguished.
122 under contractual agreements 126 to share responsibility for risk reduction efforts. The success of such partnerships in producing meaningful contractual control over wildfire extends beyond this context to broader questions about the conditions under which public-private partnerships can-and shoulddisplace government action.
Below, we explore the various contractual regimes that have emerged to govern firescapes along the dimensions discussed above. We begin with the most basic example: contracts to control a firescape as formed between two or more private parties with pre-existing relationships, or repeat transacting to control a firescape. We continue with examples of increasing complexity along the dimensions of increased homogeneity levels among landowners and resource uses, which tend to correlate with increased transaction costs. In response to these changed conditions, more complex contractual regimes emerge, as with outsourcing resource control to third parties, including insurers and public-private stakeholder groups. Government also acts as a party to contracts, as with state fire protective associations, federal land managers, and federal farm agencies that act to protect farm interests from wildfire risks.
Organizationally, we break the different contractual regimes into three rough categories divided by primary land uses: (1) timberlands; (2) wildland urban interface areas (a mix of timberland and homes); and (3) grazing. These divisions are somewhat arbitrary-one can easily imagine categorization along another dimension, such as a degree of landowner heterogeneity, or role of government agency-but allow for some degree of comparison across case studies, in addition to the larger themes of landowner heterogeneity, transaction costs, relevant laws and levels of enforcement, and the role of contract.
The figure below provides a summary of the discussion within the individual case studies. 
Role of Contract
Informal contracts commonly used with the express goal of displacing government action. 
B. COMMERCIAL TIMBERLANDS-PUBLIC AND PRIVATE
We explore two contracting examples from the commercial timberland context to explore the role of landowner heterogeneity and transaction costs in the existence of contract-based wildfire management regimes. First, we look at the most straightforward case: contracting among adjacent private timberland owners who have well-aligned goals for resource use and low transaction costs. Second, we discuss contracting between adjacent private and public timberland owners, the goal alignment of which has shifted over time.
Contracting Between Private Commercial Timberland Owners
In forested areas, institutional landowners are property owners with 5000 or more forested acres, which are typically commercially harvested. Landowners at this scale typically have the resources to bear fire-related losses, and describe themselves as "self-insured" (they do not carry wildfire insurance policies). 127 Commercial timberland owners are well positioned to undertake ex ante fire prevention measures, such as thinning or road construction, which are conducive with regular forest management practices. Commercial timberland owners also perform individual patrol and monitoring activities, often to the benefit of neighboring and nearby landowners who provide reciprocal services.
Adjacent commercial timberland owners are homogenous landowners with shared land use goals. They regularly bargain and contract for a variety of land management activities, such as reciprocal road use agreements. Strong, preexisting relationships facilitated by the adjacent nature of landholdings and the small forest industry group make the costs of transacting quite low. 128 With regard to wildfire management specifically, timberland owners have historically coordinated through private protection agencies to provide property and suppression activities. 129 This provided landscape-level wildfire management via contract. The benefits to private protection agencies included enhanced control over wildfire strategy relative to government firefighting action. More recently, landowners will hire private, for-profit 127. Sovereign immunity prevents commercial timberland owners from receiving compensation for wildfire damage to timber caused by fire suppression decisions. In the vast majority of cases in the wildland context, commercial timberland owners receive only tax writeoffs for the value of lost timber. Only under the extremely rare circumstance of government agents starting an unintentional wildfire that spreads to private land due to negligence in their land manager capacity will commercial landowners receive direct government compensation for chattel lost as a result.
128. Bradshaw, supra note 117, at 451-52 (indicating that cooperation among stakeholders in wildfire suppression can help reduce cost).
129. See generally Lueck & Yoder, supra note 118 (examining the economic incentives that underpin the structure of wildfire suppression organizations). [Vol. 100:2507 firefighting services to protect timber stands and related assets when government firefighting services are unable, or unwilling, to do so. 130 
Contracting Between Private and Public Commercial Timberland Owners
Commercial timberland owners bordering government land management agencies, such as the United States Forest Service, provide an example of an interesting variation in the homogeneity of landowners. 131 Historically, the goals of these public and private timberland owners were almost indistinguishable-both sought to maximize profit from commercial timber harvesting. During the eras of aligned land use preferences, public and private forest owners bargained to govern landscape-level resources, including firescapes, through contractual agreements of varying formality. 132 A shared desire to maximize commercial timber values facilitated the formation of contracts because maximizing commercial timber values relies upon aggressive fire protection.
Over time, the land use and management goals of public and private forest owners diverged. Public land management agencies shifted land use goals away from a sole focus on profit-maximization through timber harvest. As the divergence between land use goals grew, so too did the homogeneity of land managers. Private commercial timberlands continue to be managed by foresters with similar educational backgrounds and repeat transactions. Public timberlands increasingly became controlled by managers with an array of scientific backgrounds, instead of the forester-dominated agencies of the past. The influx of non-foresters into land management roles reduced the likelihood of private bargaining resulting between private landowners and federal land management agencies.
In the absence of bargaining to garner synergistic wildfire managements, government land management entities and landowners lost trust in one another. Informal coordination on preventative, suppressive, and restorative activities lessened. Agencies increasingly exerted unilateral control over resource management. Private commercial timberland owners relied less upon public resource availability and support for their wildfire suppression priorities and began the once unheard-of practice of hiring private firefighting teams.
The reprioritization of National Forests from commercially productive woodlands to areas valued for multi-use values-including recreation, preservation, and conservation-demonstrates that increased homogeneity of 130. For a discussion of the timeline of wildfire suppression practices, particularly with regard to the progression of the relationship between public and private land managers, see Bradshaw Schulz, supra note 5, at 2531-39 (describing the various eras of public-private partnerships between commercial timberland owners and land management agencies).
131. See generally Bradshaw, supra note 123. 132. Id.
land managers and desired uses can diminish the attractiveness of private bargaining and contract as a land management strategy. When federal land management agencies prioritized away from commercial timber production, their willingness, and indeed need, to negotiate with timber landowners lessened with regard to many resource decisions. 133 As agencies began to value the reintroduction of wildfire to the natural landscape, conflicts with landowners about fire prevention and suppression strategies sharply increased.
C. WILDLAND URBAN INTERFACE AREAS
This Subpart considers two case studies, which illustrate the effects of heterogeneity of parties and high transaction costs in coordinating wildfire management. Both examples rely upon third parties to manage wildfire. First, we consider Southern California homeowners, who pay insurers to consolidate information, innovate in protection strategies, and protect against wildfire risk. Second, we consider the mix of landowners in Arizonaincluding Federal agencies, environmental nongovernmental organizations, small communities, timberland owners, and individual landowners-who work collaboratively to manage ex ante wildfire risk, under a collaborative regime facilitated by the Forest Service.
Southern California Homeowners
Land ownership fragmentation did not end with land disposition programs of the 19th century. Population growth and urban sprawl have converted many former timberlands into subdivisions in areas known as "wildland urban interface areas." 134 Wildland urban interface areas necessarily present issues of homogeneity in landowner type and land uses, as they involve the sprawl of houses into historically wild areas. Thus, adjacent parcels include land use conflicts. Further, given the relative newness of the sprawl, adjacent landowners lack preexisting relationships and hence the possibility of repeat contracting over time, increasing the transaction costs of bargaining directly with neighbors. As a result, one sees landowners with shared objectives and uses-as with adjacent homeowners-contracting through third parties to manage wildfire risk.
This dynamic is evident with high-value homes owned by high net worth individuals in Southern California, where homes are increasingly built in historically wild areas due to high demand for housing and high housing prices. Homeowners seeking individual use and enjoyment of residential property have little homogeneity with existing users of industrial-size tracts of land on which subdivisions are built. The transaction costs between residential land users and commercial land users are high because of the relative newness 133. Id. 134. Bradshaw, supra note 117, at 456.
of residential uses and a mismatch, which obviates the possibility of a history of repeated transactions over time and the attendant benefits of trust, shared systems of non-judicial dispute resolution, and the willingness to enter into informal contracts with vague terms. Moreover, potentially conflicting land use goals reduce the potential for bargaining. As between individual homeowners, the heterogeneity in land uses is low-both parties seek residential uses that are likely complementary-but the costs of transacting are high and only grow across multiple users. Despite high heterogeneity among landowners and high transaction costs providing a bar to bargaining, the desire for any individual to protect against wildfire risk and engage in ex ante management of the wildfire resource is high.
Individual landowners internalize the cost of wildfire risk, albeit only under the unlikely circumstance that they do not carry fire insurance. Sovereign immunity protects government firefighters from compensating homeowners for wildfire loss, even if the loss is the result of government decision-making. Courts have consistently held that homeowners may not recover compensation for property damage from firefighters. This bar against liability has created a robust market for home insurance policies that include protection against wildfire losses. 135 Lenders require homeowners to carry fire insurance on homes with mortgages, although homeowners may choose among insurers. Home insurance among homeowners in wildland urban interface areas is ubiquitous. Standard homeowner insurance provides private compensation for losses caused by fire. 136 Third-party private regulation provides an alternative to government or landowner control of the wildfire resource. This regulation preserves the benefit of centralized administration while offering the flexibility of choice among competing regulators. Consistent with recent literature about insurersas-regulators, 137 insurers influence homeowner behavior in urban interface areas. Insurers prompt landowners to invest ex ante in safety measures by pricing policies lower for fire-safe measures (such as fire-resistant roofing) and educating homeowners about creating fire safe perimeters. 138 Insurers are well suited to affect homeowner behavior regarding fire risks because they can pass the risk reduction benefits along to homeowners in the form of reduced policy premiums. Insurers are also a centralized, trusted form of 137. See, e.g., Ben-Shahar & Logue, supra note 43. 138. See, e.g., FIREMAN'S FUND INS. CO., PROTECTING YOUR HOME FROM WILDFIRE: PROACTIVE PREPARATION CAN SPARE YOUR HOME FROM DESTRUCTION 3 (2012), available at https://www.fire mansfund.com/v_1403707838000/home/documents/non-validated/20056-protecting-homefrom-wildfire.pdf (noting that the insurer "offers region-specific wildfire retrofit guides, a Wildfire Home Assessment & Checklist, and wildfire preparedness brochures focusing on commercial, residential, and farms and ranches"). information for homeowners. They proactively produce and provide information to homeowners, reducing search costs for consumers seeking data about fire safety.
In addition to ex ante risk reduction, insurers also provide private suppression efforts when fire approaches insured property. In New Jersey, insurers give high-value homeowners in high-risk areas canisters of foam to spray on the house in the event of a fire in the area. 139 In Southern California, insurers fund foam-spraying crews to protect insured homes within at-risk subdivisions. Insurers' investments in home-protection technologies have spurred innovation in such technologies that individual homeowners would not undertake. Because government land management agencies do not bear the cost of burned homes, they lack the incentive to invest in home-protection technologies.
By entering into protection contracts with third-party insurers, homeowners are able to garner the benefits of shared management of wildfire risk. Any individual landowner would strain to afford the costs of producing information about ex ante risk reduction practices or the cost of innovating new fire protection products. Further, such investments at the individual level would be ill placed, because of the uncertain nature of whether a wildfire will burn any individual property. By outsourcing aspects of wildfire management to insurers, however, cost spreading occurs. Individual homeowners are able to pool resources to provide efficient production of information and innovation in wildfire fighting technologies. Thus, bargaining with a third party who pools similarly situated landowners at once privileges the homogeneity of land users while reducing the otherwise impossible transaction costs likely to occur through direct, person-to-person bargaining. 140 
The Four Forests Restoration Initiative
Neighboring property owners-government land management agencies, forestry companies, and homeowners-may have sharply divergent views of ideal land use and management. As land uses have become more diverse, the potential for direct bargaining among parties seemingly decreases as well. Absent homogenous preferences towards wildfire policy, government agents historically displaced private contracting for firescape management. 141 Yet, with shifts towards public-private approaches, firefighting agencies are 140. It is important to note that insurers reduce risk against the backdrop of government firefighting during a wildfire. Suppression, unlike ex ante prevention, is so expensive that it is generally spread across society instead of particularized groups, like a particular set of homeowners.
141. Merrill, supra note 78, at 39 ("Firefighting today is unambiguously state action.").
experimenting with shifting their role from unilateral control towards more collaborative approaches. Northern Arizona is comprised of pine forests, which include public lands, private commercial forests, small towns, and wildland urban interface areas. Wildfire risk is high, as evidenced by massive wildfires that have destroyed more than a half million acres in the region within the past five years. 142 The desired land uses of various landowners diverge sharply. Transaction costs in reaching contractual arrangements are high. Yet, the persistent and growing risk of wildfire impacting all landowners has prompted action.
In 2011, the United States Forest Service began a collaborative project to undertake landscape-level wildfire restoration. The Four Forest Restoration Initiative ("4FRI") was designed to restore wildlife to 2.5 million acres of ponderosa pine forests, including large holdings in the Kaibab and Coconino National Forests. Fire danger in that area is high because of a high density of small trees and a low water table, which gives rise to the risk of large, intense wildfires near wildfire urban interface areas. The United States Forest Service subdelegated authority for forest management 143 to a group of stakeholders, including "federal agencies, environmentalists, businesses and local governments" 144 organized as 4FRI. 145 To reduce wildfire risk, 4FRI stakeholders negotiated to allow mechanical tree thinning and controlled burns. They sought to develop diverse timberlands resilient to wildfire and capable of sustaining native plants and animals. Progress has been slow and controversial; the final environmental impact statement was only recently released after five years of coordination and is still subject to another round of public comment. 146 4FRI provides an example of a public-private partnership to control ex ante wildfire prevention. The partnership enables fragmented landowners to reduce risk and invest in ex ante prevention through a series of negotiated agreements. The structure's formality and the availability of public resources-such as experienced facilitators' expertise and the availability of grant funding-provide incentives for heterogeneous landowners with divergent land uses to work collaboratively. This structure provides parties with a forum to negotiate, rather than litigate, to use or block competing approaches to wildfire suppression and management.
Wildfire urban interface areas are so fragmented that bargaining transaction costs and collective action problems outweigh benefits of landscape-level planning. The relative financial position of each homeowner is small compared with the larger financial investment of industrial forest owners. This decreases the value each property owner derives from bargaining. Consequently, coordination among landowners produces limited contractual arrangements for wildfire and protection. As a default, government control emerges to avoid the transaction costs associated with bargaining among a large group of individuals with heterogeneous preferences. 147 If, as with Southern California homeowners, government coordination provides management inconsistent with landowner preferences, landowners can bargain with private third parties-in this case, insurers-to subsidize differentiated management aligned with their preferences.
D. CATTLE RANCHERS
Wildfire often conjures an image of burning trees, but actually occurs in a variety of landscapes ranging from Alaskan tundra to Georgian swamps. Introducing case studies of wildfire from non-forest landscapes provides important variations from our initial example of timber landowners. These case studies provide some insight into the extent to which the variables we identify-heterogeneity of parties, land uses, and transaction costsinfluence the extent to which parties contract to control the wildfire resource. We look specifically to ranchers who own grazing land in Texas and Arizona to compare outcomes among parties with complementary land uses and low transaction costs. In the example of Texas, government agencies have almost complete control over wildfire management. There is little evidence of private contracting to manage any aspect of the resource. In contrast, Arizona ranchers have developed a protective association to manage wildfire.
in-the-woods (noting that "4FRI was already behind schedule and in danger of collapse" and characterizing Forest Service leadership as "deeply dysfunctional and ineffective").
147. Merrill, supra note 78, at 43-44 (discussing transaction costs as a reason compelling government control over wildfire suppression).
Wildfire and Texas Cattle Ranching
Grassland wildfire has received increasing public attention after 3.5 million acres of Texas land burned in the 2010 fire season, producing agricultural losses estimated at $5.2 billion dollars. 148 Ranchers, who used the land for grazing cattle, largely owned the affected grasslands. There is, however, a growing mix of residential land uses. 149 Despite some encroachment by residential users, the affected landscape can generally be classified as having a low level of heterogeneity among landowners and a high level of homogeneity in land uses. Further, the transaction costs of bargaining among adjacent landowners are low. As with commercial timberland owners, low transaction costs are generated through the following factors: the fixed nature of land giving rise to repeated transactions over time, the adjacent nature of landowners, and shared cultural and social ties.
Unlike timberland and residential landowners, ranchers do not bear the full cost of wildfire-related losses. Government agencies reimburse cattle ranchers for chattel losses that result from wildfire, including damaged fences 150 and deceased livestock, 151 regardless of whether the government was responsible for the fire's initiation. 152 For example, the United States Department of Agriculture operates an Emergency Loan Assistance program, which provides low-interest loans to established farm and ranch operators who suffer a loss of 30% or greater from wildfire, and are unable to receive credit from commercial lenders. 153 Because wildfire losses are not fully internalized by ranchers, the incentives to contract to manage wildfire appear to be lower than in other contexts. Similarly, because government agencies bear a substantial portion of the costs ranchers incur from wildfire, government incentives to invest in ex ante prevention measures are relatively high. The goals of state firefighting officials closely align with those of institutional landowners, and include the protection of private property related to ranching. 154 As a result, government agencies have assumed almost unilateral control in wildfire suppression. We are not aware of ranchers supplementing public suppression efforts with private augmentation (as with timberland owners hiring private firefighting companies, or homeowners employing insurers that will spray their homes with fire-retardant).
There is some evidence of informal collaboration among government firefighting agencies and ranchers, but these appear to be voluntary and not controlled by contract. Agencies provide ranchers with information about how to respond to wildfires, including the options of "go early" or "stay and defend." 155 Ranchers are encouraged to share their knowledge of their land with firefighters, 156 aid fire efforts by taking steps to minimize property damage, 157 and loan equipment to government firefighting crews. 158 Ranchers provide information and resources to the firefighters in exchange for superior protection of privately owned assets. 159 On the whole, however, it appears that government agencies have assumed control for managing grassland fires. This result is unexpected, given the homogeneity among ranchers and low transaction costs they face in reaching contractual arrangements. Although the institutional details underlying the lack of contractual arrangements in the Texas grassland context are not wholly understood, this preliminary case study suggests that homogeneity among parties and land uses in addition to low transaction costs do not necessarily result in contractual regimes. Likely, the relative recentness of catastrophic wildfire in the Texas grassland context couples with the fact that landowners do not internalize all the costs associated with wildfire loss to explain this result.
Malpai Borderlands Group
Arizona, too, is subject to grassland fires. In the Malpai region of southern Arizona, fires naturally occur between five to ten years, which prevents wood plants, such as mesquite and juniper, from taking hold and reducing grasslands. Nearly a century of wildfire suppression by government wildfire agencies-based on federal land management agency policies-led to the encroachment of woody shrubs at the expense of valued grasslands used for grazing. In 1994, a group of ranchers in Arizona and New Mexico along the US-Mexican border formed an organization designed to coordinate fire management in this high desert landscape's grassland environment. The resulting group, Malpai Borderlands Group ("Malpai Group"), 160 provides an example of private parties contracting to manage the wildfire resource. The Malpai Group consists of 100 families, with similarly low levels of heterogeneity in landowner type and use, and low transaction costs as those discussed with regard to the Texas example above. The Malpai Group seeks to control the use of wildfire on over 800,000 acres of land. Federal and state land management agencies still own much of the land (around 45%) as a result of the land disposal policies discussed above. Ranchers have leased public grasslands for grazing for nearly a century.
The Malpai Group developed a fire plan to allow natural fires to burn under prescribed conditions-a preventative activity designed to manage the landscape and reduce the risk of catastrophic fire. The Group has burned over 60,000 acres since its formation and plans to burn about 5% to 10% of the grasslands annually. In the process, it was able to work with the relevant 159. Id. at 14 ("By offering your knowledge and communicating with fire operations, fire crews can run an operation effectively and efficiently while protecting what is important to you.").
160. agencies to begin the reintroduction of fire into the region and manage the firescape.
Interestingly, under conditions similar to the Texas example, the Malpai Group relied on contracting to manage the wildfire resource. These contrasting results suggest that the factors we identify as influencing the use of contract are not dispositive. They do, however, indicate the important of institutional detail in understanding the various regimes that arise to manage landscape-level resources. * * * Above, we suggested that the extent to which contract is used to manage landscape-level resources may depend upon a low degree of landowner heterogeneity and low transaction costs to contract formation. Our proposal neatly fits some case studies-as with commercial timberland owners in the Pacific Northwest and the Malpai Group of cattle ranchers in Arizona-in which low heterogeneity and low transaction costs correspond to successful contract-based wildfire use and management regimes. In other cases, however, the argument fits less tightly. The Texas cattle ranchers, who seemingly have low degrees of landowner heterogeneity and low private bargaining transaction costs, nonetheless largely fail to contract for wildfire management, and instead rely upon government prevention, suppression, and restoration. Low heterogeneity but high transaction costs, as with the Southern California homes, produces some contracts with third-party private insurers who coordinate prevention and some suppression activities. These findings are discussed below.
V. FINDINGS AND IMPLICATIONS
In Part V.A, we summarize the observations discussed above to provide more generalized observations about the role of contracts in managing landscape-level resources. Part V.B discusses the implications of these findings with regard to future attempts to promote contract as a tool for environmental governance among resource types that do not naturally lend themselves to public-private approaches. It addresses the concern that private contracting may remove skilled and resource-rich resource users from more general pools of resource users, creating undesirable distributional consequences.
A. FINDINGS
We began by questioning how the law influences governance of landscape-level resources. Specifically, we inquired whether: (1) private contracting is capable of providing the organization necessary to manage large landscapes; and (2) the laws influencing private contracts for governing large landscapes. This Part summarizes the observations generated through discussion of various resources.
First, our analysis suggests that private organizations can govern large landscapes without governmental control, but that the factors necessary to promote private contracting are increasingly difficult to maintain because, over time, increased land fragmentation produces increased heterogeneity among landowners and administrative and legal regimes begin, and continue to, overlap. Second, we find that law has shaped the path of ownership by often dividing large-scale resources into fragmented parcels, which describes the conditions under which private organizations control large landscapes. Below, we elaborate on each of these findings and the predictions for the availability for privately ordering landscape-level resources.
Capacity of Private Parties to Manage Large Landscapes
Landscape-level resources are often far larger than the individual ownership parcels into which they are broken. With rare exceptions, private land holdings tend to be smaller than the landscape-level resources because the small-scale assets are relatively more valuable. This size discrepancy necessitates coordination among private owners to exert unified landscape control. The absence of unified control leads to wasted resources, as with oil and gas exploitation prior to unitization or uncoordinated fire suppression efforts.
Contracting to control landscapes occurs when two or more landowners coordinate resource management activities. Wildfire suppression and prevention norms among adjacent or nearby private timberland owners are an obvious example of a bottom-up response to managing landscape-level resources. Users often have superior rule-making ability relative to bureaucrats because of their particularized knowledge of their setting and situation. 161 The disadvantage to private ordering is contracting costs, which are lowest among a small group of homogeneous landowners.
The costs and complexity of contracting increases not only according to the number of parties who must coordinate to oversee a landscape, but also along the dimension of homogeneity among landowner objectives and desired land uses. When small landowners have differing or conflicting visions for maximizing the value of their property, coordination becomes more difficult. This is typified by a wildland urban interface owner seeking to enjoy the peace and quiet of nature and the timber landowner seeking to extract commercial timber values. Bargaining becomes increasingly time consuming and expensive as the goals and shared norms of the parties diverge. 161 . See Hayek, supra note 13, at 524; see also Ostrom & Basurto, supra note 14, at 319 (explaining resource users who have some independent decision making ability "frequently achieve better economic (as well as more equitable) outcomes than when experts do this for As the number of coordinating parties increases, so too does the formality of the governance system. Wildfire protective associations, which operate at state and regional levels, are reflective of this trend. Coordinating can also operate through state governments at the bequest of private landowners, as with state fish and game departments controlling wildlife or the California Department of Forestry and Fire Protection. The case study of private insurers of wildland urban interface users' homes is an example of such a third-party agent. Insurers control the landscape by influencing policyholder behavior to reduce fire risk, consistent with literature on insurers as regulators in other contexts.
These case studies suggest that private contracting provides landowners with benefits in some settings. But, because costs of establishing ownership are often prohibitive, administrative agencies/networks may still generate net gains in other situations. Contracting to control landscape-level resources appears most likely among homogenous owner-types with similar preferences for land uses. Among heterogeneous owners and land uses in which stakeholders exercise power, third-party control mechanisms that incorporate privatized elements-such as third-party private regulators and public-private partnerships-can reduce the transaction costs associated with bargaining and litigation to resolve competing preferences for land use while preserving the flexibility of contracting.
When parties cannot contract efficiently, or there is a government interest in controlling the resource, state or federal control often consolidates landscape governance into a single form that displaces private control. Historically, this governance took the form of government ownership of land, as with National Parks to preserve scenic and geological resources. During the environmental movement of the 1970s, Congress passed statutes enabling federal agency control of some landscape resources, such as endangered wildlife or waters of the United States. The costs, controversy, and administrative difficulties of federal control has caused reversion to more inclusive approaches, as with the public-private partnerships that increasingly define congressional and agency approaches to landscape management in the 2000s.
Influence of Law on Landscape Governance
Historical land policies gave rise to fragmented landscapes, creating difficulties for private parties to control large landscape-level resources. Overlapping laws derived from legislative, common law, and regulatory sources served, and continue to serve, to both facilitate and hinder private contracting. Our model allows us to examine how various legal regimes facilitate private contracting.
Colonial-era land policies derived from Roman and English common law were poorly suited to the vast and largely unexplored American landscape. Colonists and western settlers generally ignored or circumvented laws that failed to fit economically beneficial landscape-governance practices, and instead operated under robust social norms. Norms continue to govern some merchant groups, as with the lobster gangs of Maine or cattle ranchers in Shasta County. 162 Norm-based landscape management preserves relationships, privileges land users' superior knowledge, and produces lower legal costs than government control.
Sometimes, as with western mining practices, the resource exploitation outpaced the Congress's ability to create laws governing landscape management. Custom among miners governed claims. Over time, courts and legislatures adopted and codified these customs, turning private agreements into law. Legal adoption of custom lessened party ability to change practices over time and ossified certain resource uses as privileged.
In situations where the common law failed to adjust to landscape-level assets, state legislatures created doctrines and laws to facilitate private contracting. This is most clearly seen in oil and gas, where compulsory unitization statutes emerged to reduce waste. In groundwater, the common law did adjust in some jurisdictions. Several western states granted private use rights to underground water under the prior appropriation doctrine, providing initial allocations which parties can bargain around.
Laws sometimes displaced norm-based landscape management regimes, as with federal firescape control or the use of antitrust laws to enjoin fishing practices. Laws reducing private contracting for landscape management serve the purpose of consolidating control, which has historic rationales in the fire context particularly as operating under the police powers. Traditional rationales fall short, however, in non-emergency situations, as with fire prevention.
In sum, law sometimes aided and sometimes hindered private contracting of landscape-level resources. The thicket of laws and different outcomes across landscapes is complex. So, too, are the various arrangements of government and private control over landscape management. The table below summarizes the economic and legal characteristics of landscape-level resources. This Essay represents the first step in establishing a theoretical framework for future projects across resource types. The role of contracting to assemble resource-scale management regimes is vast and includes settings as varied as beachfronts along the Eastern Seaboard to avalanche paths in the Swiss Alps.
There are also open questions about the extent to which contracting is used to negotiate competing resource uses overlaying the same landscape, as with wildlife affecting mining or recreational snowmobiling competing with conservation, wildlife, or preservation claims. More broadly, the contracting framework speaks to broad, ongoing themes of landscape-level conservation and public-private partnerships.
The case studies outlined above provide a starting point for ongoing questions regarding the role of contract in resource management. For example, does the uneven use of foam retardant on houses, used by high-networth individuals to protect high-value homes, divert the attention of the most resource-rich individuals away from communal fire protection strategies? 166 Do the lessons garnered from our examples, wildfire particularly, extend to other resource types? Do domestic accounts of contracting for control of resources correspond with international attempts to manage and conserve resources?
Most notably, we caution that the existence of contract ought not be conflated with the success of contract. 167 This is to say that we provide only a first step in an ongoing project to understand the desirability of contractual control over landscapes. Defining the metrics of success for landscape management is a far larger scholarly discussion, as is the ongoing consideration of the normative desirability of public-private approaches relative to alternative mechanisms for control.
VI. CONCLUSION
We consider the role of contract, a subset of public-private approaches, to governing landscape-level resources. We specifically examine how laws affect the process of contracting for resources with a scope exceeding individual property boundaries. We note that historical land policies gave rise to fragmented landscapes that create problems of controlling larger, landscape-level resources. Overlapping laws derived from legislative, common law, and regulatory sources served to both facilitate and hinder private contracting. We examine the extent to which various legal regimes facilitate private contracting in the examples of wildfire, wildlife, marine fisheries, 166 . We are indebted to Lee Fennell for raising this point. 167. 4FRI provides perhaps the best example of the existence of a contractual regime that suffers from tremendous public criticism, showing that the existence of a contract cannot be conflated with the success of contracting to manage the resource. underground resources, and scenic landscapes. We find that there are examples of private contracting, the emergence and continuance of which are based upon homogeneity of landowner types and uses. Law affects the governance regimes that emerge and may hinder or facilitate bargaining to control resources, depending upon resource type and value.
